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surement. The pulse repetition frequency was set at 100 Hz. The circuit was filled with
starch solution to obtain a blood like pulsatile flow signal. Sand particles with a mean size
of 300 µm (range, 100 to 500 µm) were introduced into the circuit. The particles were fil-
tered out after passing the guidewire and counted under a microscop. The Doppler veloc-
ity spectrum was recorded on Super VHS tape and analysed offline. Two observers had
to agree independently that the signal met the identification criteria of HITS. There was a
significant positive linear correlation between particle count and number of HITS (R²=.94,
P<.001).
Conclusions: Using a commercially available intracoronary Doppler ultrasound device,
embolic particles can be detected as HITS in the laboratory model. Intracoronary Dop-
pler ultrasound may present a feasible approach for the detection of coronary microem-
bolization during coronary interventions.
1026-56 Patterns of Lesion Calcification in Infarct-Related 
Arteries: An Intravascular Ultrasound Analysis of 250 
Patients With Acute Myocardial Infarction
Jun-ichi Kotani, Gary S. Mintz, Prithviraj B. Rai, Constantine C. Pappas, John C. Pappas, 
Augusto D. Pichard, Lowell F. Satler, William O. Suddath, John R. Laird, Jr., Kenneth M. 
Kent, Neil J. Weissman, Washington Hospital Center, Washington, DC
Background: Calcium is considered part of end-stage atherosclerosis. In patients with
chronic stable angina undergoing intervention, 73% of target lesions contain calcium
(70% of which is superficial) with a mean arc of 115° (47% >1 quadrant) located mostly at
the site of the minimum lumen area. Previous studies suggested that acute myocardial
infarction (MI) lesions are less calcified than chronic stable angina lesions.
Method: We assessed calcium within infarct-related arteries (IRA) in 250 consecutive
patients (mean age 62±12 years, 172 males) within 2 months of the onset of an MI. The
arc, length, and location of calcium were measured using pre-intervention intravascular
ultrasound (IVUS).
Results: Calcium was observed in 222 (88.9%) infarct-related arteries (166 patients had
>1 quadrant of calcium). In 152 IRAs calcium was remote from the culprit lesion. In 194
culprit lesions that contained calcium (of which only 68, 27.2% contained >1 quadrant),
calcium was seen at the minimum lumen site in 122 and remote from the minimum lumen
site in 77. Overall, the arc of calcium measured 62.6±91.8° at the minimum lumen site;
calcium within the lesion, but remote from the minimum lumen site, measured
72.3±91.8º; and IRA calcium not located in the culprit lesion measured 81.4±90.9º
(P<0.0001). However, when only image slices containing calcium were included, the arc
of calcium measured 131.1±93.1º versus 122.7±76.6º versus 134.0±80.7º (P=0.4).
Importantly, calcium distribution was significantly different among these three locations.
Calcium at the minimum lumen site was mostly deep (in 60.6%) while calcium elsewhere
in the IRA was mostly superficial (76.3%) as was calcium elsewhere in the culprit lesion
(P<0.0001).
Conclusion: IVUS shows that calcium in infarct-related arteries is less often in the culprit
lesion and, when present in the culprit lesion, is deep and remote from the site of the
minimum lumen area; decidedly different from the location and severity of calcium in
chronic stable angina. This different pattern of calcium in MI patients may either contrib-
ute to the instability of a culprit lesion or may be the end product of the culprit lesion's
necrotic core.
1026-57 Coronary Atherosclerosis Is More Advanced in the 
Patients With Acute Myocardial Infarction Than 
Unstable Angina
Yasunori Ueda, Isamu Mizote, Tomohito Ohtani, Yuji Okuyama, Masaya Usami, Atsushi 
Hirayama, Kazuhisa Kodama, Osaka Police Hospital, Osaka, Japan
Background The formation of intra-coronary yellow plaques can be assessed by angios-
copy, and is advanced in patients with acute myocardial infarction (AMI). However, the
difference in the extent of coronary atherosclerosis between unstable angina (UA) and
AMI, which are both acute coronary syndrome, has not been clarified.
Methods Angioscopic examinations were performed in 54 patients with AMI and 22
patients with UA. The prevalence of yellow plaques and thrombus and the color grade of
yellow plaques were evaluated for the whole culprit artery. The color grade was deter-
mined as 0 (white), 1 (slight yellow), 2 (yellow), or 3 (intensive yellow) for each plaque
detected. Angioscopically, atherosclerosis was assessed by number of yellow plaques
(N), maximum (MC) color grade of observed yellow plaques, and the prevalence of
thrombus (PT) in the non-culprit segments.
Results Mean color grade (1.9 vs. 1.7, p=ns) of yellow plaques and the prevalence of
thrombus (93% vs 77%, p=ns) at the culprit lesions were not different between AMI and
UA. However, atherosclerosis assessed by N (mean, 1.8 vs 1.2, p=0.04), MC (3.1 vs. 2.3,
p=0.008), and PT (39% vs. 10%, p=0.01) was significantly advanced in patients with AMI
than UA.
Conclusions Although plaques at culprit lesions of UA and AMI had similar appearance,
angioscopically determined atherosclerosis is more advanced in patients with AMI than
UA.
1026-58 The Effectiveness of Distal-Protect Devices in Patients 
With Acute Coronary Syndromes: The Relationship 
Between Coronary Thrombus and Thrombolysis in 
Myocardial Infarction Frame Counts After Percutaneous 
Coronary Interventions
Kentaro Okamatsu, Kyoichi Mizuno, Shunta Sakai, Shinya Yokoyama, Takayoshi Ohba, 
Koji Seimiya, Masamichi Takano, Shigenobu Inami, Junko Sano, Noritake Hata, Nippon 
Medical School, Chiba Hokusoh Hospital, Chiba, Japan
Previous reports have been showed that large vessels with lipid-pool or stent implanta-
tions are high risk for no-reflow phenomenon.However, few studies have actually
assessed the role of coronary thrombus on the coronary blood flow after percutaneous
coronary interventions (PCI) for acute coronary syndromes (ACS), because coronary
thrombus can be precisely evaluated with neither angiography nor intravascular ultra-
sounds. Using angioscopy, which is more sensitive and specific method to identify coro-
nary thrombus, we investigated the relationship between coronary thrombus and the
corrected TIMI frame counts (CTFC) and confirmed the effectiveness of a distal-protect
device. Methods: We studied 69 ACS patients treated with emergent PCI. All patients
underwent coronary angioscopy before PCI, and were divided into three groups, Large
group (n=25), in which a large amount of thrombus was observed at culprit lesion, Small
group (n=36), in which a small amount of thrombus was observed, and Protect group
(n=8), in which a large amount of thrombus was observed and we used a distal-protect
device during PCI. Furthermore, we divided patients according to the presence of yellow
plaque that had lipid-pool, and stent implantation. We measured the CTFC of the culprit
vessels based on post-PCI cineangiograms. Results: There were no significant differ-
ences in the CTFC between vessels with yellow plaques and without yellow plaques, and
between vessels with stent and without stent. However, the CTFC in the Large group
(23.5±15.8) were significantly higher than those in the Small group (16.8±7.7) and in the
Protect group (12.9±2.9; p= 0.023). Moreover, the CTFC in the Protect group was,
although not statically significant, lower than that in the Small group. Conclusions: Our
study disclosed that the amount of coronary thrombus, but not lipid pool, was a crucial
factor for affecting the coronary blood flow after catheter interventions in patients with
ACS. A further our finding suggests that we can prevent the no-reflow phenomenon with
efficacious thrombus-removal devices.
1026-59 Elevated High-Sensitivity C-Reactive Protein Was 
Associated With Coronary Artery Remodeling in 
Patients With Unstable Angina
Takahiro Tsuji, Masato Nakamura, Itaru Yokouchi, Atsushi Funatsu, Tsuyoshi Ono, 
Masanori Shiba, Masamichi Wada, Raisuke Iijima, Rintarou Nakajima, Masato 
Yamamoto, Hidehiko Hara, Hisao Hara, Takashi Yoshitama, Tarou Tsunoda, Kaoru Sugi, 
Toho University Ohashi Hospital, Tokyo, Japan
BACKGROUND:Chemical marker such as high-sensitivity C-reactive protein (hsCRP)
and cardiac troponin T (cTnT) are of clinical significance in the assessment of risk of
acute coronary syndromes(ACS). However, the association of coronary lesion morphol-
ogy and chemical marker are not well examined.
Purpose: In this study, we tried to define the relationship between lesion morphology and
the value of hsCRP, and cTnT.
METHODS:We investigated 74 consecutive patients with unstable angina who under-
went preintervention IVUS. With respect to hsCRP, and cTnT, the cutoff values were
0.3mg/dl for hsCRP and 0.1ng/ml for cTnT. The patients were divided into 4 groups:
group 1, 9 patients with hsCRP positive and cTnT positive; group 2, 7 patients with
hsCRP negative and cTnT positive; group 3, 18 patients with hsCRP positive and cTnT
negative; group 4, 41 patients with hsCRP negative and cTnT negative. Coronary remod-
eling evaluation with the use of IVUS was compared between 4 groups.
RESULTS:Remodeling index was significantly higher in group 1 (p<0.0001 between
group 2 or 3 or 4 vs group 1). We observed plaque rupture: 3 patients (33%) in group 1, 3
patients (43%) in group 2, 3 patients (17%) in group 3, 4 patients (10%) in group 4. There
was no difference in the incidence of plaque rupture between hsCRP positive group and
hsCRP negative group, however plaque rupture was seen more frequently in cTnT posi-
tive group than in cTnT negative group (p=0.02). CONCLUSIONS:This study indicates
that baseline levels of hsCRP and cTnT are independently related to instability of coro-
nary plaque in patients with unstable angina, and elevated cTnT may be a marker of
plaque rupture. 
1026-60 Effects of Functional Coronary Collateral Flow on the 
Incidence of Right Ventricular Infarction After Primary 
Angioplasty in Patients With Acute Inferior Myocardial 
Infarction
Koichi Tamita, Takashi Akasaka, Atsushi Yamamuro, Minako Katayama, Shunichirou Kaji, 
Kazuaki Tanabe, Kunihiko Nagai, Tomoko Tani, Shigefumi Morioka, Tsutomu Takagi, 
Kobe General Hospital, Kobe, Japan, Kawasaki Medical School, Kurashiki, Japan
Background: Right ventricular (RV) infarction occurs in conjunction with inferior myocar-
dial infarction (MI) caused by proximal occlusion of the right coronary artery. The relation-
ship between functional collateral blood flow and RV infarction remains unclear.
Intracoronary pressure measurement is a new technique to provide accurate and quanti-
tative information about the collateral circulation, and it can be easily applied during per-
cutaneous coronary interventions. The purpose of this study was to assess the relation
between pressure-derived fractional collateral flow (PDCF) and the incidence of RV inf-
arction in patients with acute inferior MI.
Methods: The study population consisted of 26 patients with a first acute inferior MI (pain
onset <12h) caused by proximal right coronary artery occlusion who underwent coronary
stenting. Preinfarction angina was defined as one or more episodes of typical chest pain
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lasting less than 30 minutes during the week before infarction. RV infarction was defined
as ST-segment elevation of more than 0.1mV in lead V4R. The PDCF was determined by
simultaneous measurement of mean aorta pressure (Pa), coronary wedge pressure (Pw)
assessed by pressure guidewire: PDCF=Pw/Pa. Sufficient collateral (group 1, n=10) was
defined as PDCF index >24% and insufficient collateral (group 2, n=16) as PDCF<24%.
Results: Baseline characteristics were similar between both groups. Preinfarction angina
was detected less frequently in group 2 than in group 1 (29% vs 89%, p=0.004). RV inf-
arction was observed more frequently in group 2 than in group 1 (71% vs 0%, p<0.001).
Time to reperfusion was not related to PDCF.
Conclusion: Functional coronary collateral flow is responsible for the infrequency of RV
infarction in patients with acute inferior MI.
1026-61 Quantitative Evaluation of Coronary Reperfusion by 
Transthoracic Doppler Echocardiography in Patients 
With Anterior Acute Myocardial Infarction
Souki Lee, Yutaka Otuji, Shinichi Minagoe, Shuichi Hamasaki, Koichi Toyonaga, 
Hachirou Obata, Takurou Takumi, Hitoshi Toda, Chuwa Tei, Kagpshima City Hospital, 
Kagoshima, Japan, Kagoshima University School of Medicine, Kagoshima, Japan
Background: Although transthoracic Doppler echocardiography (TTDE) enables evalua-
tion of distal left anterior descending (LAD) artery flow, its feasibility to evaluate coronary
reperfusion in the acute phase before coronary intervention in patients with acute myo-
cardial infarction (AMI) is not established.We hypothesized that presence or absence of
TIMI 2 or 3 reflow can be evaluated by color TTDE of the distal LAD and good reflow with
less Thrombolysis In Myocardial Infarction (TIMI) frame count by angiography is associ-
ated with preserved diastolic flow velocity of the LAD by pulsed TTDE. Methods: In 47
consecutive patients with a first anterior AMI within 12 hours from the onset, the pres-
ence of antegrade distal LAD flow and its diastolic peak velocity was evaluated by color
and pulsed TTDE and compared with the TIMI frame count by subsequent coronary
angiography. Results: 1) Coronary reperfusion was TIMI 2 to 3 in 23 of 47 patients. Diag-
nosis of TIMI 2 or 3 by the presence of distal LAD reflow by color TTDE had the sensitiv-
ity, specificity, and accuracy of 83%, 87%, and 85%, respectively. 2) In the 19 patients
with visible LAD reflow by color TTDE, the diastolic peak velocity of the LAD flow by
pulsed TTDE showed a significant and inverse correlation with the LAD TIMI frame count
by angiography (r = -0.75, P = 0.0002). The diagnosis of TIMI frame count > 40, express-
ing poorer outcome, by the diastolic peak velocity < 20 cm/sec with pulsed TTDE had a
sensitivity, specificity, and accuracy of 80%, 93%, and 89%, respectively. Conclusion:
TTDE enables noninvasive and quantitative evaluation of the coronary reperfusion in
patients with anterior AMI in the acute phase prior to emergent coronary intervention.
1026-62 Distal Protection Device (PercuSurge) Can Reduce 
Infarct Size in Patients With Acute Myocardial Infarction 
Who Have Ruptured Culprit Plaque
Isamu Mizote, Kazuhisa Kodama, Atsushi Hirayama, Yasunori Ueda, Yuzuru Takano, 
Jyouta Ooyabu, Taku Sakai, osaka police hospital, osaka, Japan
Background: Distal protection device is demonstrated to prevent distal embolism in the
PCI of saphenous vein graft.However, its effectiveness in the PCI of native coronary
artery is unknown. We examined its aspirated material and its effect on infarct size limita-
tion in patients with acute myocardial infarction having or not having ruptured culprit
plaque.
Methods: Consecutive patients (n=39) with acute myocardial infarction were treated by
PCI using distal protection device (PercuSurge). Culprit lesion was observed by angios-
copy and determined whether or not having ruptured plaque. Ruptured plaque was
defined as a disrupted plaque with its content protruded and occupied >50% of lumen.
TAT levels of aspirated blood were measured and compared between patients with and
without ruptured plaque. Control patients were selected matching for gender, age, lesion
site, occlusion time, and whether or not having ruptured plaque. Infarct size evaluated by
peak-CK-MB, and resolution of ST segment elevation (ST-resolution) was compared
between patients treated with distal protection device and their matched control.
Results: Ruptured plaque was detected in 56 patients. TAT levels were significantly
higher in patients with ruptured plaque than in those without ruptured plaque (17.5±7.0
ng/ml vs. 8.3±3.0ng/ml, p=0.006). Infarct size evaluated by peak CK-MB (187±86 U/L vs.
357±232U/L p=0.007) and ST-resolution (66±15% vs. 40±21%, p=0.001) was signifi-
cantly reduced by the use of distal protection device in patients with ruptured plaque, but
not in patients without ruptured plaque (peak-CK-MB; 154±99 U/L vs. 175±116U/L p=ns:
ST-resolution; 63±13% vs. 59±23%, p=ns). Aspirated material were detected more often
(85.7% vs. 54.5%, p=0.038) in patients with ruptured plaque. Aspirated material was
pathologically lipid-rich tissue or platelet and fibrin-rich thrombus.
Conclusions: Distal protection device reduced infarct size in patients with acute myocar-
dial infarction who have ruptured culprit plaque. This result suggests that the infarct size
is increased by the distal embolization of thrombus or lipid-rich material from culprit
lesion.
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1043-41 Baseline Heart Rate Predicts All-Cause Mortality After 
Percutaneous Coronary Intervention
Deepak P. Vivekananthan, Hitinder S. Gurm, Deepak L. Bhatt, Vivek Rajagopal, Michael 
S. Lauer, Stephen G. Ellis, Cleveland Clinic Foundation, Cleveland, OH
Background: Previous studies have demonstrated an association between resting heart
rate (HR) and mortality. However, it is unknown whether revascularization reduces the
risk associated with an elevated baseline HR. We sought to determine the impact of
baseline HR on outcomes after percutaneous coronary intervention (PCI).
Methods and Results: We followed 4580 consecutive patients who underwent PCI at
the Cleveland Clinic Foundation between 1997 through 2001. We excluded patients with
cardiogenic shock, Class III or IV congestive heart failure (CHF), or recent myocardial inf-
arction. The primary endpoint of the study was all-cause mortality. We divided our cohort
into quartiles of baseline HR (see table). Baseline characteristics were similar between
the quartiles except for a higher percentage of patients on beta blockers (BB) in quartile
1. After a median follow-up of 2.4 years, there were 400 deaths (8.7%). There was a sig-
nificant increase in risk of death with increasing quartile of baseline HR (table). After con-
trolling for confounders and BB use, baseline HR remained independently predictive of
all-cause mortality (OR 1.18; 95% CI 1.1-1.2, p<.0001 for each 10-beat increase in HR).
BB use was not an independent predictor of survival in this cohort.
Conclusion: Resting HR, a marker of autonomic tone, is an independent predictor of all-
cause mortality after PCI. Further study is needed to identify therapies to attenuate the
risk associated with autonomic dysfunction in patients with coronary disease. 
1043-42 A Comparison of the Effect of Eptifibatide Plus Heparin 
Versus Bivalirudin on Thrombin Generation and Clot 
Lysis in Patients Undergoing a Percutaneous Coronary 
Intervention
Larry B. Spiotta, Mary V. Jacoski, Melanie M. White, Shila Cholera, Kay Sims, Lisa K. 
Jennings, University of Tennessee Health Science Center, Vascular Biology Center of 
Excellence, Memphis, TN, TAM Clinical Research Consortium, Memphis, TN
Background: Both platelet rich thrombi (white clots) and fibrin rich thrombi (red clots) are
involved in the pathophysiology of acute coronary syndromes and PCI complications.
Eptifibatide, a GPIIb-IIIa antagonist, prevents the formation of platelet rich thrombi,
whereas bivalirudin prevents the stabilization of platelet rich thrombi by fibrin. Bivalirudin
is increasingly being used in the cath lab as a substitute for GPIIb-IIIa antagonists plus
heparin. Previous studies reported increased thrombin generation following cessation of
heparin, whereas no such increase occurred with GPIIb-IIIa antagonists. This study com-
pared the effects of bivalirudin versus eptifibatide plus heparin on thrombin generation
and clot lysis. Methods: Twenty patients scheduled to undergo PCI with either eptifi-
batide (10 patients) or bivalirudin (10 patients) were enrolled. Blood samples were col-
lected at 5 intervals from baseline through 24 hours post treatment. ELISA analyses
assessed levels of prothrombin fragment 1.2 (PF 1.2), fibrinopeptide A (FPA), and D-
dimer. Platelet aggregation by light transmission aggregometry was measured through 4-
6 hours. Results: PF 1.2 levels were unchanged in patients receiving bivalirudin,
whereas those receiving eptifibatide and heparin demonstrated a slight increase in activ-
ity, likely due to cessation of heparin. FPA levels initially decreased with both treatments,
then increased at 24 hours, indicating a resumption of thrombin turnover. D-dimer levels,
a measure of clot lysis, were relatively unchanged with bivalirudin treatment, but
increased over time with eptifibatide and heparin. ADP and TRAP induced platelet aggre-
gation were effectively inhibited by eptifibatide, whereas no consistent inhibition was
observed with bivalirudin. Conclusion: Neither bivalirudin nor eptifibatide increases
thrombin generation, although the combination of heparin with eptifibatide increases
thrombin rebound in some patients. Clot lysis does not appear to improve with bivalirudin
to the extent observed with eptifibatide. This study suggests that eptifibatide combined
with bivalirudin could maximize platelet inhibition, thrombin inhibition, and clot lysis.
Q1
N=1146
Q2
N=1069
Q3
N=1265
Q4
N=1100  P
Mean HR 56 +4 66 +2 74 +3 88 +10
% BB 43% 37% 35% 32% <0.0001
Mortality 5.5% 7.1% 10.2% 12.0% <0.0001
